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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the semiconductor device which is loaded two or more steps on a wiring substrate, and is 
inserted into a wiring substrate, a semiconductor device, or two semiconductor devices The electrode for 
bump connection is formed in the both sides of the field and the field of an opposite hand by the side of 
the wiring substrate of the semiconductor device inserted the account of a top. Among those, the 
semiconductor device characterized by connecting electrically the part formed in one field, or all the 
above - mentioned electrodes for bump connection to the electrode for bump connection prepared in the 
field of another side. 

[Claim 2] It is the semiconductor device characterized by for this semiconductor device having an 
integrated circuit in a semiconductor device according to claim 1, and performing electrical installation 
inter-electrode [ for / above-mentioned / bump connection ] within the above-mentioned integrated 
circuit. 

[Claim 3] The semiconductor device characterized by to reduce the thermal stress which have an 
electrode pad near a peripheral face or near a core a semiconductor device, and connect with the 
electrode for bump connection prepared at the field of another side electrically, and the electrode for 
bump connection formed in one [ at least ] field of the above-mentioned semiconductor device makes the 
core of a semiconductor device collect the above-mentioned integrated circuit through the electrode pad 
in a semiconductor device according to claim 1, and is exerted on a bump. 

[Claim 4] The semiconductor device characterized by connecting electrically the electrode pad the 
electrode for bump connection of a semiconductor device, near the periphery section, or near a core 
within the integrated circuit formed in the semiconductor device in a semiconductor device according to 
claim 3. 

[Claim 5] The semiconductor device characterized by connecting electrically the electrode pad near the 
periphery section formed in one [ at least ] field of a semiconductor device, or near a core to the electrode 
pad prepared in the field of another side within an integrated circuit in a semiconductor device according 
to claim 3. 

[Claim 6] The semiconductor device characterized by connecting electrically the electrode pad the 
electrode for bump connection of a semiconductor device, near the periphery section, or near a core in a 
semiconductor device according to claim 3 by the thin film rearrangement wiring technique which forms 
PI, metal wiring, etc. in a semiconductor device front face. 

[Claim 7] The semiconductor device characterized by establishing a through hole in a semiconductor 
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device in order to connect electrically the inter-electrode one for bump connection prepared in the field of 
the opposite hand with the part formed in the field by the side of the wiring substrate of the 
semiconductor device inserted the account of a top in the semiconductor device according to claim 1, or 
all the above-mentioned electrodes for bump connection. 

[Claim 8] The semiconductor device characterized by filling up the above 'mentioned through hole with a 
bulking agent in a semiconductor device according to claim 7. 

[Claim 9] The semiconductor device characterized by having an electrode on the above-mentioned 
through hole in a semiconductor device according to claim 7. 

[Claim 10] The semiconductor device characterized by preparing the non - inte grated - circuit section 10 
micrometers or more from the end face of the above - mentioned through hole in a semiconductor device 
according to claim 7. 

[Claim 11] The semiconductor device characterized by forming the above-mentioned through hole in a 
semiconductor device according to claim 7 using at least one of a laser beam, a drill, and the water jets. 
[Claim 12] Rewiring which goes via the side face of a semiconductor device from the above - mentioned 
electrode in order to connect electrically the inter-electrode one for bump connection prepared in the field 
of the opposite hand with the part formed in the field by the side of the wiring substrate of the 
semiconductor device inserted the account of a top in the semiconductor device according to claim 1, or 
all the above-mentioned electrodes for bump connection, wiring built in the resin tape, or the 
semiconductor device characterized by to use at least one of the bonding wires. 

[Claim 13] The semiconductor device characterized by having the resin seal which protects wiring 
prepared in the side face of a semiconductor device in a semiconductor device according to claim 12. 
[Claim 14] The semiconductor device characterized by equipping the semiconductor device front face for 
protecting the electrode for bump connection, or wiring with a protective coat or masking tape in a 
semiconductor device according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device suitable for high 

density three -dimensions mounting with respect to a semiconductor device. 

[0002] 

[Description of the Prior Art] There is MCM (multi chip module) which carried two or more 
semiconductor devices in one package in a cellular phone etc. for added value or capacity buildup. 
[0003] Since conventionally puts in order and arranged two or more semiconductor devices, the package 
fabrication smaller than the gross area of the semiconductor device to carry was impossible. There is a 
structure package (henceforth a "stack northern sea lion package") which establishes high density 
assembly by carrying out the laminating of two or more semiconductor devices as the solution. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the stacked package in the conventional 
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technique, between semiconductor devices, since it connected with the bonding wire through wiring of 
INTAPOZx4 etc., the limitation was once in the speed of response between semiconductor devices. 
[0005] Furthermore, since packaging, such as wire bonding and a resin mould, is made by chip makers, a 
stacked package usually serves as an expensive rank by little other form production by the side of chip 
makers, when the stacked package of two or more spec, is needed. 

[0006] The object of this invention is realizing the semiconductor device whose price's can fall while 

being able to improve a speed of response and the rate of mounting. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
constituted as follows. 

(l) In the semiconductor device which is loaded two or more steps on a wiring substrate, and is inserted 
into a wiring substrate, a semiconductor device, or two semiconductor devices The part which the 
electrode for bump connection was formed in the both sides of the field and the field of an opposite hand 
by the side of the wiring substrate of the semiconductor device inserted the account of a top, among those 
was formed in one field, or all the above-mentioned electrodes for bump connection are electrically 
connected to the electrode for bump connection prepared in the field of another side. 

[0008] (2) Preferably, in the above (l), this semiconductor device has an integrated circuit and electrical 
installation inter-electrode [ for / above - mentione d / bump connection ] is performed within the above- 
mentioned integrated circuit. 

[0009] (3) Moreover, connect w 1 1 h t h e e 1 e et rod e for bump connection with which the electrode for bump 
connection which has an electrode pad and was formed in one [ at least ] field of the above-mentioned 
semiconductor device was preferably prepared near a peripheral face or near a core the semiconductor 
device through the electrode pad in the above (l) in the field of another side electrically, make the core of 
a semiconductor device collect the above-mentioned integrated circuit, and reduce the thermal stress 
exerted on a bump. 

[00 10] (4) Moreover, in the above (3), the electrode pad the electrode for bump connection of a 
semiconductor device, near the periphery section, or near a core is preferably connected electrically 
within the integrated circuit formed in the semiconductor device. 

[0011] (5) Moreover, in the above (3), the electrode pad near the periphery section formed in one [ at least 
] field of a semiconductor device or near a core is preferably connected to the electrode pad prepared in 
the field of another side electrically within an integrated circuit. 

[0012] (6) Moreover, in the above (3), the electrode pad the electrode for bump connection of a 
semiconductor device, near the periphery section, or near a core is preferably connected electrically by 
the thin film rearrangement wiring technique which forms PI, metal wiring, etc. in a semiconductor 
device front face. 

[0013] (7) Moreover, in order to connect electrically the inter-electrode one for bump connection prepared 
in the field of the opposite hand with the part preferably formed in the field by the side of the wiring 
substrate of the semiconductor device inserted the account of a top in the above (l), or all the above- 
mentioned electrodes for bump connection, establish a through hole in a semiconductor device. 
[0014] (8) Moreover, fill up the above-mentioned through hole with a bulking agent in the above (7) 
preferably. 

[0015] (9) Moreover, in the above (7), it has an electrode on the above-mentioned through hole preferably. 
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[0016] (10) Moreover, prepare the non - inte grate d - circuit section 10 micrometers or more from the end 
face of the above-mentioned through hole in the above (?) preferably. 

[0017] (11) Moreover, form the above-mentioned through hole in the above (7) preferably using at least 
one of a laser beam, a drill, and the water jets. 

[0018] (12) Moreover, in order to connect electrically the inter-electrode one for bump connection 
prepared in the field of the opposite hand with the part preferably formed in the field by the side of the 
wiring substrate of the semiconductor device inserted the account of a top in the above (l), or all the 
above-mentioned electrodes for bump connection, use rewiring which goes via the side face of a 
semiconductor device from the above-mentioned electrode, wiring built in the resin tape, or at least one 
of the bonding wires. 

[0019] (13) Moreover, it has the resin seal which protects preferably wiring prepared in the side face of a 
semiconductor device in the above (12). 

[0020] (14) Moreover, equip the semiconductor device front face for protecting the electrode for bump 
connection, or wiring with a protective coat or masking tape in the above (l) preferably. 
[0021] The semiconductor device of this invention is electrically connected with the near wiring 
substrate or semiconductor device to insert through a bump, respectively. 

[0022] The conventional semiconductor device does not equip a page [ 2nd / or more ] field with the 
electrode for bump connection. Then, the electrode for bump connection is formed in the 2nd page into 
which the semiconductor device inserted the account of a top was inserted, and the electrodes for bump 
connection for the 2nd page are connected electrically. 

[0023] On the occasion of the above-mentioned connection, it connects within an integrated circuit and 
out of an integrated circuit. As an approach of performing electrical installation out of an integrated 
circuit, a through hole is formed in a silicon wafer or a semiconductor device simple substance condition 
using a laser beam, a drill, a water jet, etc., and wiring which connects for the 2nd above-mentioned page 
is prepared. 

[0024] Or the side face of the semiconductor device inserted the account of a top is used, the tape on 
which rewiring and wiring were built in, or wire bonding is performed, and the electrode comrade for 
bump connection prepared in the 2nd above-mentioned page is connected electrically. 

[0025] An above-mentioned semiconductor device can abolish the resin mould which was required for the 
stacked package, and a wire-bonding process. Thereby, interfacial peeling of the semiconductor device 
and resin accompanying deformation of a resin mould and a wire open circuit are prevented. 
[0026] Furthermore, for semiconductor device loading on a wiring substrate (a mother board or 
INTAPOZA), mounting in semiconductor device size is attained and the fast improvement in the rate of 
mounting of it is attained. 

[0027] Moreover, by chip makers, it extracts to the main functional semiconductor device and an option- 
semiconductor device, and by the assembly manufacturer, the loading specification of a semiconductor 
device can be freely changed at the time of a fabrication, and it becomes the merit whose mass 
production method by specification communalization is attained realizable [ custom-made one MCM of a 
low price ] as compared with the conventional technique. 

[0028] Furthermore, in order that a mounting process may also carry out the package laminating of two 
or more semiconductor devices to a wiring substrate and may make a package re flow possible, the 
electrical installation percent defective generated at the time of a package process also decreases. 
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[0029] Functionally, the connection wiring distance between the conventional semiconductor devices is 
shortened by leaps and bounds, and loading of the semiconductor device by the bump connection which 
does not need wire bonding not only may transmit the function of a semiconductor device which carried 
out the laminating to a wiring substrate, but it has the role of the response improvement in the speed 
between semiconductor devices. 
10030] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to an accompanying drawing. Drawing 1 - drawing 5 are drawings in the semiconductor 
device 2 which is the operation gestalt of this invention showing the laminated structure which realizes 
the rate of high mounting by three - dimensions mounting. 

[0031] As shown in drawing 1 - drawing 5 , the semiconductor device 2 which carries out a laminating to 
the wiring substrate 1 is electrically connected by the bump 10. A connection is filled up with the under- 
filling material 11 depending on the need, and a bump's 10 connection resilience is strengthened. 
[0032] Drawing 1 shows what connected electrode 3 comrade for bump connection formed in both sides of 
the above - mentioned semiconductor device 2 within the wiring substrate 1, and the thing which connects 
the electrode pad 9 of near the periphery section of a semiconductor device 2, or a certain specific 
location, and the electrode 3 for bump connection within the wiring substrate 1, and is electrically 
connected to the electrode 3 for bump connection of a reverse side through the electrode pad 9. Drawing 
2 * drawing 5 connect near the periphery section of a semiconductor device 2 or the electrode pad 9 of a 
certain specific location, and the electrode 3 for bump connection of both sides across which it faced the 
account of a top with a rewiring technique. In the example shown in drawing 2 , electrical installation is 
performed by two kinds of connection approaches shown in the following drawung 6 and drawing 7 . first, 
drawing 6 establishes a through hole 5 in a semiconductor device 2, boils front flesh-side both sides 
mutually, makes it flow through them electrically, and is connected to the electrode 3 for bump 
connection through the electrode pad 9 from the drawer pad 13 on the through hole 5. Next, drawing 7 is 
drawing showing the structure where the pad~on beer 14 which makes one the through hole pad and the 
electrode pad 9 in drawing 6 was formed. When required, the through hole 5 should be filled up with the 
bulking agent, the beer pad should be prepared, and the mechanical strength should be strengthened. 
[0033] The account of a top, drawing 3 , drawing 4 , drawing 5 , drawing 8 , drawing 9 , and drawing 10 
are drawings showing the example in the case of using the side face of a semiconductor device 2, in order 
to connect electrically electrode 3 comrade for bump connection of both sides across which it faced. 
Drawing 3 and drawing 8 are examples which form a wiring layer 6 in the side face of a semiconductor 
device 2, and the example, drawing 5 , and drawing 10 which drawing 4 and drawing 9 equip with the 
tape 7 on which wiring was built in the side face of a semiconductor device 2 are the example which 
carried out the resin mould 15 to the side face of a semiconductor device 2 after wire bonding 8. 
[0034] As mentioned above, the semiconductor device 2 concerning the operation gestalt of this invention 
has the electrode 3 for bump connection to both sides inserted into the wiring substrate 1 or the 
semiconductor device 2. Connection of at least 1 or more sets of electrode comrades between the both 
sides across which it faced is carried out. 

[0035] The approach of connecting with wiring 4 within an integrated circuit or the method of preparing 
wiring out of an integrated circuit is used for the electrical installation approach. Wiring which goes via 
the side face of a semiconductor device 2 is formed by wearing of the tape 7 on which the through hole 5 
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was formed in the periphery section or a certain specific location of a semiconductor device 2, or the 
rewiring layer 6 and wiring were built in as an approach of connecting electrically the electrode 3 above- 
mentioned comrade for bump connection, and either of the wire bonding 8. 

[0036] Furthermore, if needed, the periphery section of a semiconductor device 2 or the electrode pad 9 of 
a certain specific location is formed, it wires with the pad of the electrode 3 for bump connection, the 
electrode pad 9 is minded, and the electrode comrade for the 2nd above-mentioned page is connected. 
[0037] The through hole 5 formed in a semiconductor device 2 uses a laser beam, a drill, a water jet, etc. 
Suppose that a through hole 5 is formed with a certain fixed distance from the integrated -circuit section 
so that you may not influence the integrated -circuit section. 

[0038] Wearing of the rewiring layer 6 and the tape 7 on which wiring was built in, and wire bonding 8 
shall be performed as a process after manufacture of a semiconductor device 2. In the rewiring layer 6, 
resin mould 12 grade is performed in heat curing of tape resin, and wire bonding 8 after wiring in a 
passivation layer and wiring internal-organs tape wearing. 

[0039] Moreover, the protective coat or masking tape which protects the forming face of the electrode 3 
for bump connection temporarily or eternally is installed for the purpose of the stress relaxation at the 
time of shipment. 
[0040] 

[Effect of the Invention] According to this invention, by taking in three-dimensions mounting by bump 
connection of a semiconductor device, the connection distance between the semiconductor devices in the 
conventional MCM can be shortened, and a speed of response can be improved substantially. 
[0041] Moreover, large improvement in the rate of mounting is achieved from a package fabrication 
smaller than the gross area of a semiconductor device being possible. 

[0042] Furthermore, since the specification decision and a fabrication of MCM are attained by the 
assembly manufacturer, reduction of chip makers' semiconductor device production form and a 
fabrication stroke and mass production method by specification communalization are attained, and low 
cost-izing and low-pricing are attained. 

[0043] That is, according to this invention, while being able to improve a speed of response and the rate 
of mounting, the semiconductor device whose price can fall is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the mounting structure in the wiring specification in an integrated 
circuit of the semiconductor device which is the operation gestalt of this invention. 

[Drawing 2] It is drawing showing the mounting structure in the penetration beer specification of the 
semiconductor device which is the operation gestalt of this invention. 

[Drawing 3] It is drawing showing the mounting structure in the side -face rewiring specification of the 
semiconductor device which is the operation gestalt of this invention. 

[Drawing 4] It is drawing showing the mounting structure in the tape specification with built-in wiring 

of the semiconductor device which is the operation gestalt of this invention. 
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[Drawing 5] It is drawing showing the mounting structure in the wire -bonding specification of the 
semiconductor device which is the operation gestalt of this invention, 

[Drawing 6] It is drawing showing the structure in the rewiring specification 1 of the semiconductor 
device which is the operation gestalt of this invention. 

[Drawing 7] It is drawing showing the structure in the rewiring specification 2 of the semiconductor 
device which is the operation gestalt of this invention. 

[Drawing 8] It is drawing showing the structure in the rewiring specification 3 of the semiconductor 
device which is the operation gestalt of this invention. 

[Drawing 9] It is drawing showing the structure in the tape specification with built-in wiring of the 
semiconductor device which is the operation gestalt of this invention. 

[Drawing 10] It is drawing showing the structure in the wire-bonding specification of the semiconductor 
device which is the operation gestalt of this invention. 
[Description of Notations] 

1 Wiring Substrate 

2 Semiconductor Device 

3 Electrode for Bump Connection 

4 Wiring in Integrated Circuit 

5 Through Hole 

6 Rewiring Layer 

7 Tape on which Wiring was Built In 

8 Wire Bonding 

9 Electrode Pad 

10 Bump 

11 Under-filling Material 

12 Resin Mould 

13 Drawer Pad 

14 Pad-on Beer 

15 Resin Mould 



[Translation done J 



